To determine which high-risk pregnancies benefit from the use of Doppler velocimetry Searching MEDLINE, EMBASE and the Cochrane Library were searched from 1970 to 2000 for published and unpublished reports. Details of the search were described elsewhere (see Other Publications of Related Interest nos.1-2).
Data were extracted on the following: the patients' characteristics; the study design, including whether the analysis was intention-to-treat; and the ultrasound method. The odds ratios (ORs) for the outcomes were calculated for perinatal mortality of singleton non-malformed infants, obstetric interventions, and neonatal morbidity (Apgar score and NICU admissions).
Methods of synthesis
How were the studies combined? The studies were combined by meta-analysis using a random-effects model. The 'well-defined studies' were grouped together separately from the 'general risk studies'. The ORs, with 95% confidence intervals (CIs), were compared using the Mantel-Haenszel method.
How were differences between studies investigated? Sources of heterogeneity in the included studies were investigated. Differences in terms of patient characteristics, study design and ultrasound method were discussed. The authors attempted to compensate for observed between-study heterogeneity by analysing the 'well-defined studies' and 'general risk studies' separately. A chi-squared test of heterogeneity was also performed.
Results of the review
Thirteen RCTs (8,633 mothers and 8,755 infants) including 2 unpublished studies were included.
The 'well-defined studies' showed a significant reduction in antenatal admissions (OR 0.56, 95% CI: 0.43, 0.72), inductions of labour (OR 0.78, 95% CI: 0.63, 0.96), elective deliveries (OR 0.73, 95% CI: 0.61, 0.88), and Caesarean sections (OR 0.78, 95% CI: 0.65, 0.94) with the use of umbilical artery Doppler velocimetry. The perinatal audit found that more perinatal deaths in the 'well-defined studies' were potentially avoidable by the use of Doppler velocimetry (p<0.0005); the rate of avoidable perinatal deaths was higher among the controls (50%) than the cases (20%) in this group.
Authors' conclusions
The RCTs on umbilical artery Doppler velocimetry showed major differences in terms of the study design and technical and clinical issues. Therefore, they should not be pooled in a simple meta-analysis. By stratification of the meta-analysis, it was found that Doppler velocimetry will only reduce the number of perinatal deaths and unnecessary obstetric interventions in pregnant women with suspected intra-uterine growth restriction and/or hypertensive disease.
CRD commentary
The authors' objective was to determine which high-risk pregnancies would benefit from the use of Doppler velocimetry. The inclusion criteria were not clearly specified to define the review question. The search appears to have been thorough (the details were published elsewhere; see Other Publications of Related Interest nos.1-2), and an attempt was made to locate unpublished material. A formal quality assessment does not appear to have taken place, although the authors separated the trials into the broadly defined categories of 'well-defined studies' and 'general risks'. Some of the included trials used non-standard randomisation procedures which may have compromised the results. Details of the studies were well presented and the meta-analysis was appropriate. Heterogeneity was investigated formally. The review methods at each stage of the process were unclear, e.g. how many reviewers were involved.
The conclusions of this review appear to be sound within the restrictions of the available data. However, all the conclusions should be treated with caution given the study heterogeneity, and the limitations in terms of quality and methodology discussed in the report.
